Mapping of gonadotropin-releasing hormone receptor binding site.
On the basis of the spatial conformation of gonadotropin-releasing hormone (GnRH), we have predicted that aromatic amino acids and at least one carboxyl group are involved in the recognition site of the receptor. Therefore, various specific reagents were examined for their ability to interfere with the binding of GnRH to its receptor. Pretreatment of pituitary membrane preparations with sodium periodate decreased the specific binding in a dose-dependent manner (IC50 = 0.5 mM) due to a decrease in receptor affinity. This indicated the presence of a sugar moiety in the binding site. Tryptophan is another constituent that participates in the GnRH binding site, as pretreatment of pituitary membranes with 2-methoxy-5-nitrobenzyl bromide inhibited the binding (IC50 = 0.22 mM) by decreasing receptor affinity. In addition, the native hormone conferred on the binding site a protective effect against inactivation by 2-methoxy-5-nitrobenzyl bromide. Pretreatment of membranes with p-diazobenzenesulfonic acid also inhibited the binding of 125I-Buserelin (IC50 = 0.1 mM), indicating the presence of tyrosine within or near the binding site. Pretreatment of pituitary membrane preparations with dithiothreitol also inhibited the binding due to a decrease in the binding affinity, which was accompanied by an increase in receptor number. These data suggest that there are disulfide bonds within or near the binding region. Treatment with 1-ethyl-3-[3-(dimethylamino)propyl]carbodiimide and glycine ethyl ester also prevented binding in a dose-dependent manner and implies that free carboxylic groups are involved in the binding site.(ABSTRACT TRUNCATED AT 250 WORDS)